VACUUM CLEANER 



Field of the Invention 



The present invention relates to an electric vacuum 
cleaner; and, more particularly, to a dirt collection 
structure of an electric vacuum cleaner. 



Background of the Invention 



Referring to Fig. 7, there is illustrated a 
conventional electric vacuum cleaner including dirt 
collection chamber 31 having a bottom surface and air inlet 
32 tangentially provided on a side wall of dirt collection 
chamber 31. Cover 34 is provided to cover upper opening 33 
of dirt collection chamber 31 and exhaust port 35 is formed 
in cover 34. Further, filter 36 is provided to cover upper 
opening 33 of dirt collection chamber 31. During an 
operation of electric blower 37, dirt particles are 
suctioned from suction nozzle 38 and travel into dirt 
collection chamber 31 via air inlet 32. The dirt particles 
in the suctioned dirt-laden air stream are centrif ugally 
separated in dirt collection chamber 31, and the dirt-free 
air stream is exhausted through exhaust port 35 via filter 
36 ( see Japanese Patent Laid-open Publication No. 2001- 
104223) . 



Under such arrangement, however, the dirt particles 
collected in dirt collection chamber 31 via air inlet 32 
adhere to filter 36, resulting in a significant disturbance 
of the suction flow, which in turn significantly reduces the 
5 overall suction force. In an attempt to solve such problem, 
filter 36 of an enlarged filtering area has been tried. 
However, such enlarged filter entails a problem of 
increasing the size of dirt collection chamber 31 and 
consequently increasing the overall size of the vacuum 
10 cleaner itself. 

Summary of the Invention 

It is, therefore, an object of the present invention 
15 to provide a vacuum cleaner capable of maintaining suction 
performance thereof by preventing deterioration of a 
suctioning force without increasing the size thereof. 

In accordance with one aspect embodiment of the 
present invention, there is provided an electric vacuum 
20 cleaner including: 

a centrifugal separation member having a substantially 
circular space and including an inlet port through which a 
suctioned dirt-laden air stream is supplied, 

wherein the centrifugal separation member further 
25 includes therein a swirl portion allowing the suctioned 
dirt-laden air stream to swirl along an inner surface of the 
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centrifugal separation member. 

In accordance with another aspect embodiment of the 
present invention, there is provided an electric vacuum 
cleaner including : 
5 an electric blower for generating a suction air 

stream; 

a dirt separation member for separating and collecting 
therein dirt particles from the suction air stream; and 

a centrifugal separation member for centrif ugally 
10 separating remaining dirt particles from a suctioned air 
stream that has passed through the dirt separation member, 
the centrifugal separation member being disposed in the dirt 
separation member, 

wherein the dirt separation member is provided at a 
15 bottom portion thereof with a communication aperture in 
communication with the electric blower. 

In accordance with still another aspect embodiment of 
the present invention, there is provided an electric vacuum 
cleaner including : 
20 an electric blower for generating a suction air 

stream; 

a dirt separation member for separating and collecting 
therein dirt particles from the suction air stream; and 

a centrifugal separation member for cent ri f ugally 
25 separating remaining dirt particles from a suctioned air 
stream that has passed through the dirt separation member, 
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the centrifugal separation member being disposed in the dirt 
separation member, 

wherein the centrifugal separation member has an inlet 
port into which the remaining dirt particles and the 
5 suctioned air stream are introduced; and an air stream guide 
portion provided near the inlet port to direct the suctioned 
air stream thereto. 

In accordance with still another aspect embodiment of 
the present invention, there is provided an electric vacuum 
10 cleaner including: 

an electric blower for generating a suction air 
stream; 

a dirt separation member for separating and trapping 
therein dirt particles from the suction air stream; and 

15 a centrifugal separation member for centrif ugally 

separating remaining dirt particles from a suctioned air 
stream that has passed through the dirt separation member, 
the centrifugal separation member being detachably disposed 
in the dirt separation member, 

20 wherein the centrifugal separation member has an inlet 

port into which the remaining dirt particles and the 
suctioned air stream are introduced and a dirt removing 
portion substantially in contact with the inlet port when 
the centrifugal separation member is detached from the dirt 

25 separation member, the dirt removing portion being installed 
on an inner surface of the dirt separation member. 
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In accordance with still another aspect embodiment of 
the present invention, there is provided an electric vacuum 
cleaner including : 

an electric blower for generating a suction air 
5 stream; 

a dirt separation member for separating and collecting 
therein dirt particles from the suction air stream; 

a centrifugal separation member for centrif ugally 
separating remaining dirt particles from a suctioned air 

10 stream that has passed through the dirt separation member, 
the centrifugal separation member being detachably disposed 
in the dirt separation member; and 

a dirt receptacle for accumulating therein the 
remaining dirt particles centrif ugally separated by the 

15 centrifugal separation member, the dirt receptacle being 
integrally formed on the centrifugal separation member, 
wherein the dirt receptacle has an opening, the opening 
being blocked by the dirt separation member when the 
centrifugal separation member is placed in the dirt 

20 separation member. 

Brief Description of the Drawings 

The above and other objects and features of the 
25 present invention will become apparent from the following 
description of preferred embodiments given in conjunction 
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with the accompanying drawings, in which: 

Fig. 1 is a front view of an electric vacuum cleaner 
in accordance with a preferred embodiment of the present 
invention; 

5 Fig. 2 provides a schematic exploded view of a dirt 

collection unit of the electric vacuum cleaner; 

Fig. 3 sets forth a top view of a centrifugal 
separation member of the dirt collecting unit; 

Fig. 4 depicts a side view of the centrifugal 
10 separation member of the dirt collection unit; 

Fig. 5 offers a view of assembled a dirt separation 
member, the centrifugal separation member and a unit cover; 

Fig. 6 shows a cross sectional view taken along line 
A-A in Fig. 5; and 
15 Fig. 7 illustrates a schematic view of a conventional 

electric vacuum cleaner. 

Detailed Description of Preferred Embodiments 

20 A preferred embodiment of the present invention will 

now be described with reference to Figs. 1 to 6. 

Fig. 1 is a front view of an electric vacuum cleaner 
in accordance with the preferred embodiment of the present 
invention. The vacuum cleaner includes suction nozzle 1 

25 through which dirt particles on a surface to be cleaned are 
suctioned; main body 18 having therein electric blower 3 for 
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creating a suction air stream; handle 2 having a grip 
portion in an upper portion of main body 18; a dirt 
collection unit 4, detachably mounted to main body 18, for 
collecting therein dirt particles; and hose 5 fixed to 
5 handle 2, wherein hose 5 communicating with suction nozzle 1 
and dirt collection unit 4 provides a suction air stream 
pathway therebetween. Further provided in main body 18 is 
an exhaust port (not shown) for discharging an exhaust air 
stream generated by electric blower 3, 

10 Referring to Fig. 2, there is illustrated detachably 

installed dirt collection unit 4 including dirt separation 
member 6, centrifugal separation member 7 and unit cover 8, 
which can be respectively installed and detached by turning 
clockwise and counterclockwise. Specifically, dirt 

15 separation member 6 has a bottom portion and wall portion 13 
of an approximately cylindrical shape. Further, first inlet 
port 9 into which a dirt-laden air stream flows from suction 
nozzle 1 via hose 5 is provided at a predetermined location 
of wall portion 13. First inlet port 9 has an approximately 

20 semi-circular shape in order to increase a flow velocity of 
the air stream. 

Centrifugal separation member 7 with a diameter less 
than that of dirt separation member 6 has a substantially 
circular space therein, and is installed in dirt separation 

25 member 6. Unit cover 8 is of an approximately cylindrical 
shape with a soft or elastic material such as elastomer 
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provided on an outer periphery portion thereof. An outer 
diameter of the soft material is chosen such that the soft 
material on the outer periphery portion of unit cover 8 is 
tightly fitted into the inner wall of wall portion 13 of 
5 dirt separation member 6. 

Reference numeral 12 represents a first communication 
aperture for allowing a suction port (not shown) of electric 
blower 3 to communicate with the interior of centrifugal 
separation member 7 and is covered with a filter. Reference 

10 numeral 10 represents a second inlet port through which the 
dirt-laden air stream is introduced into centrifugal 
separation member 7. Second inlet port 10 is covered with a 
filter and positioned not to face first inlet port 9. 

Figs. 3 and 4 are a top view and a side view of 

15 centrifugal separation member 7 of the electric vacuum 
cleaner, respectively. Reference numeral 10 is the second 
inlet port through which the dirt-laden air stream is 
introduced into centrifugal separation member 7. Reference 
numeral 14 represents an approximately cylindrical shape 

20 wall portion of centrifugal separation member 7, and 
reference numeral 11 represents a swirl portion of an 
approximately circular shape disposed inside wall portion 14 
of centrifugal separation member 7 to form swirl passageway 
11a through which the dirt-laden air stream from second 

25 inlet port 10 swirls along an inner surface of wall portion 
14 . 
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Only an inner side of swirl portion 11 communicates 
with first communication aperture 12. Reference numeral 15 
represents a first opening provided in a bottom part of 
centrifugal separation member 7. Specif ically, first 

5 opening 15 is disposed outside swirl portion 11 at a 
downstream side of swirl passageway 11a. Reference numeral 
16 represents a guide portion for isolating second inlet 
port 10 from first opening 15 at an upstream side of the 
swirling air stream. Specifically, guide portion 16 extends 

10 from swirl portion 11 to abut against the inner surface of 
wall portion 14, so that only the downstream side of swirl 
passageway 11a communicates with first opening 15. 
Reference numeral 17 represents claw member functioning as 
an air stream guide portion. Claw member 17 is positioned 

15 near second inlet port 10 (below second inlet port 10) to 
run substantially parallel to a direction of a suctioned 
dirt-laden air stream having passed through dirt separation 
member 6. Claw member 17 is capable of efficiently 
directing the air stream to second inlet port 10 and also 

20 serves to remove the dirt particles adhering to second inlet 
port 10. 

Dirt receptacle 20, which communicates with first 
opening 15, is integrally formed at a bottom portion thereof 
Dirt particles separated by centrifugal separation member 7 
25 are accumulated in dirt receptacle 20, which has second 
opening 21. However, second opening 21 in dirt receptacle 
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20 is blocked by the inner surface of wall portion 13 of 
dirt separation member 6 when centrifugal separation member 
7 is placed therein. 

Fig. 5 is a view of assembled dirt separation member 6, 
5 centrifugal separation member 7 and unit cover 8. Reference 
numeral 19 represents a second communication aperture which 
enables the suction port (not shown) of electric blower 3 to 
communicate with the interior of dirt separation member 6. 
Second communication aperture 19 is located at a bottom 
10 portion of dirt separation member 6 (in order to be placed 
away from centrifugal separation member 7) and covered with 
filter 23. 

Fig. 6 shows a cross sectional view taken along line 
A-A in Fig. 5. Reference numeral 22 represents a claw 

15 member which serves as a dirt particle removing member. 
Claw member 22 comes in substantial contact with second 
inlet port 10 when disengaging centrifugal separation member 
7 from dirt separation member 6. Specifically, in case of 
disengaging centrifugal separation member 7 from dirt 

20 separation member 6, a locus of claw member 22 is 
substantially in contact with an outer surface of second 
inlet port 10. 

Operation of the above-described arrangements will now 
be described in detail. Dirt particles suctioned through 
25 suction nozzle 1 travel through hose 5 and then are 
suctioned into dirt separation member 6 via first inlet port 
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9. Then, the dirt-laden air stream introduced into dirt 
separation member 6 via first inlet port 9 collides with 
wall portion 14 of centrifugal separation member 7. 

Dirt particles of great mass are captured in dirt 
5 separation member 6, whereas dirt particles of small mass 
are further suctioned into centrifugal separation member 7 
via second inlet port 10. The dirt-laden air stream 
suctioned into centrifugal separation member 7 centrif ugally 
circulates in swirl passageway 11a formed by the inner 

10 surface of wall portion 14 and swirl portion 11 of 
centrifugal separation member 7, respectively. During the 
course of travel through swirl passageway 11a, the dirt 
particles are separated from the dirt-laden air stream by 
centrifugal force. The air stream free of dirt travels to 

15 an inside of swirl portion 11 via opening provided at the 
downstream side of swirl passageway 11a. Since only the 
inside of substantially circular swirl portion 11 
communicates with the suction port (not shown) of electric 
blower 3 via fist communication aperture 12, the air stream 

20 free of dirt is discharged out of main body 18 via first 
communication aperture 12. Also, as shown in Fig. 5, an air 
stream passing through second communication aperture 19 
travels via third communication aperture 24 provided in unit 
cover 8 and is mixed therein with the air stream passing 

25 through first communication aperture 12. The mixed air 
stream is then suctioned into electric blower 3. 
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The dirt particles separated from the dirt-laden air 
stream are accumulated in dirt receptacle 20 through first 
opening 15. Though, dirt receptacle 20 is provided with 
second opening 21, an airflow is not generated in dirt 
5 receptacle 20 since second opening 21 is blocked by the 
inner surface of wall portion 13 of dirt separation member 6 
when centrifugal separation member 7 is placed in dirt 
separation member 6. Therefore, a reverse flow of the 
centrif ugally separated dirt particles accumulated in dirt 

10 receptacle 20 into centrifugal separation member 7 may be 
prevented. Furthermore, by separating centrifugal 

separation member 7 and dirt receptacle 20 from dirt 
separation member 6, second opening 21 becomes uncovered, 
allowing the dirt particles to fall into dirt separation 

15 member 6 therethrough. Thus, the dirt particles captured by 
centrifugal separation member 7 and those trapped in dirt 
separation member 6 can be conveniently disposed of at once. 

Furthermore, second communication aperture 19 
communicates with an inner portion of dirt separation member 

20 6 and the suction port (not shown) of electric blower 3 is 
located at the bottom portion of dirt separation member 6 
(in order to be placed away from centrifugal separation 
member 7) while being covered with filter 23. Consequently, 
the dirt particles captured in dirt separation members 6 are 

25 accumulated near second communication aperture 19 by a 
suction force. For such reason, the dirt particles 
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accumulated in dirt separation member 6 are prevented from 
flying upward and thus are prevented from adhering to the 
inlet port of centrifugal separation member 7. 

Also, claw member 17 is located near second inlet port 
5 10 (below second inlet port 10) approximately parallel to a 
direction of a suctioned dirt-laden air stream having passed 
through dirt separation member 6, therefore, claw member 17 
functioning as the air stream guide portion can efficiently 
direct the air stream toward second inlet port 10 and remove 

10 the dirt particles clinging to second inlet port 10. 

Moreover, dirt particles adhering to second inlet port 
10 may be removed when centrifugal separation member 7 is 
detached from dirt separation member 6, since a locus of 
claw member 22 provided on an inner wall of wall portion 13 

15 of dirt separation member 6 is substantially in contact with 
second inlet port 10. 

First communication aperture 12 is provided with a 
first air-permeable filter for preventing fine dirt 
particles from entering electric blower 3 and second inlet 

20 port 10 of centrifugal separation member 7 is provided with 
a second air-permeable filter for limiting a size of dirt 
particles suctioned into centrifugal separation member 7. 
The first filter of first communication aperture 12 has a 
mesh size equal to or less than that of the second filter of 

25 second inlet port 10, such that a pressure loss through the 
second filter of second inlet port 10 is equal to or less 
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than that through the first filter of first communication 
aperture 12, to ensure effective suctioning of the dirt 
particles into centrifugal separation member 7. 

Lastly, centrifugal separation member 7 is detachably 
5 coupled to unit cover 8, and thus the interior of 
centrifugal separation member 7 can be easily cleaned. 
Moreover, such configuration facilitates cleaning of the 
dirt particles adhering to first communication aperture 12 
of unit cover 8 . Thus maintenance and cleaning can be 

10 facilitated with such configuration. 

Although an upright type electric vacuum cleaner is 
described in this embodiment, it is to be appreciated to 
those skilled in the art that the above arrangements may be 
employed in general vacuum cleaners (e.g., canister type 

15 vacuum cleaner) regardless of a power supply type or a 
configuration thereof . 

While the invention has been shown and described with 
respect to the preferred embodiment, it will be understood 
by those skilled in the art that various changes and 

20 modifications may be made without departing from the spirit 
and scope of the invention as defined in the following 
claims . 
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